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These differences may exist, in part, because primary care networks consisting of groups of family practices (Box 1) are able to set their own strategic priorities. Thus, some networks may more strongly emphasize programming for people with diabetes. In addition, there are no regional or provincial standards for implementing the programs that are delivered. Such choices in approach are left to the providers practising in each network, and previous studies have shown large variation in the types of quality improvement initiatives offered. 10 This is important since a recent systematic review has shown significant variation in the effectiveness of different types of quality improvement initiatives in diabetes (including chronic disease management programs). 11 Given the known variation in outcomes seen among patients with diabetes, 10 the Interdisciplinary Chronic Disease Collaboration, a group of health services researchers and decision-makers, and the Obesity, Diabetes and Nutrition Strategic Clinical Network planned a series of activities to examine the possible causes of suboptimal outcomes and the variation in observed measures in the quality of diabetes care, with the aim of identifying opportunities, barriers and strategic directions for future action. We describe these activities, as well as a collaborative workshop that was held between researchers and the Obesity, Diabetes and Nutrition Strategic Clinical Network. The main foci of the workshop were to describe barriers to and facilitators of care for people with diabetes, and to identify quality improvement interventions that should be prioritized to overcome these barriers.
Methods

Framework of activities
The activities we performed followed the principles of the knowledge-to-action cycle (Figure 1) , 12 which emphasizes the critical importance of developing interventions through a conscientious examination of health needs, current knowledge, barriers and facilitators, and tailoring evidence-based interventions to the local context.
Preparatory work done in advance of the workshop
In accordance with the knowledge-to-action cycle, we completed several activities to prepare for the workshop. We identified gaps in care for patients with diabetes in Alberta, 1 noting variation across geographic zones. We performed a systematic review of randomized clinical trials for 11 defined quality improvement strategies for the outpatient management of diabetes in adults. 11 We assessed barriers to and facilitators of care by surveying patients living with diabetes from primary care offices in Calgary, Alberta, in April 2012. Our questions were taken from validated surveys [13] [14] [15] [16] and were based on the following previously identified issues related to diabetes care: access to care; the relevance of cost, knowledge, skills and access to health information; and information sources for diabetes (Appendix 1, available at www.cmajopen.ca/content /1/4/E142/suppl /DC1). In addition, we hosted a focus group of Alberta-based primary care providers using a purposive sample of 5 primary care providers and 1 diabetes nurse educator to identify relevant behaviours and barriers to optimizing care in diabetes. 17 Ethics approval was received from the Conjoint Health and Research Ethics Review Board at the University of Calgary. • In 2005, in recognition of the need for more coordinated primary care, the provincial health ministry supported the development of a local version of patient-centred medical homes, called Alberta Primary Care Networks. 8 A primary care network consists of primary care physicians and other health care providers working together to provide care to patients. In addition to typical physician services paid for on a fee-forservice basis, funding is provided to primary care networks ($62 per enrolled patient/yr) to support activities that fall outside the fee-for-service model. 8 Although primary care networks may vary in size, they each provide care to about 90 000 patients and include an average of 75 primary care physicians across different practices. Currently, there are 41 primary care networks in Alberta, providing care for 70% of the province's residents. The objectives guiding all primary care networks are similar and include increasing access to primary care, increasing emphasis on care of patients with chronic diseases and improving the coordination of primary health care services with specialist care. Diabetes care has been identified as a priority for most primary care networks. Preliminary evaluation has suggested that primary care networks have led to measurable, albeit small, improvements in health for patients with diabetes.
Attendees and workshop activities
1
• In 2011, Alberta Health Services announced the implementation of large-scale quality improvement collaborations, similar to the strategic clinical networks of the United Kingdom, which are intended to identify variation in clinical care and to propose standards, pathways and innovative solutions to improve access, quality and sustainability within the health care system. 9 These networks are intended to align incentives and accountability for quality improvement initiatives, and to facilitate linkages to research. One of the first strategic clinical networks to be established was the Obesity, Diabetes, and Nutrition Strategic Clinical Network in June 2012, with a mandate that included improving outcomes and the access to and quality and cost-effectiveness of care in diabetes.
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leaders, 11 health care providers (8 physicians, 1 dietitian, 1 pharmacist and 1 nurse) and 17 policy-makers. Consistent with the knowledge-to-action cycle (Figure 1 ), we first presented evidence showing substantial variation in care among quality indicators (e.g., proportion of patients with acetylated hemoglobin > 10%; proportion of patients appropriately using statins) across geographic areas within Alberta ("Identifying the problem").
Next, we presented best evidence, including the results of a recent systematic review of quality improvement initiatives (which noted substantial variation in the effectiveness of quality improvement initiatives) 11 and the highlights from the 2013 Canadian Diabetes Association guidelines ("Adapting knowledge to local context"). 18 We then presented data from the local survey and focus groups, in addition to data from 3 Ontario-based studies involving multidisciplinary groups (which included nurses, dietitians, pharmacists, social workers, physicians and other primary care providers [n = 101], and patients [n = 25]), to outline barriers to and facilitators of care in diabetes ("Assessing barriers to knowledge use").
Our discussion focused on what quality-of-care interventions could be prioritized to overcome patient, provider and health system barriers ("Selecting and tailoring interventions") ( Figure 1 ). After the presentations (available at www .icdc .ca 
Results
Barriers and facilitators at the patient level
Of the 59 respondents to the patient survey, 18 (30.6%) were 65 years of age and older, 23 (39.0%) used insulin, and 27 (45.8%) had diabetes for more than 5 years (Table 1) . Although 55 respondents (93.2%) identified their family physician as their main health care provider, 20 (33.9%) of patients identified a diabetes nurse, 17 (28.8%) identified a specialist, 15 (25.4%) identified a dietician and 10 (16.9%) identified a pharmacist as being involved with their care. Thirteen respondents (22.0%) reported that they disagreed or strongly disagreed with the statement that their physicians thought their blood glucose levels were well controlled, and 23 (39.0%) reported that their blood pressure remained above their physicians' targets, identifying these patients as having an increased risk for future adverse events.
Although lifestyle changes were reportedly recommended to almost all of the survey respondents (53 of 59 [89.8%]), only 29 (49.1%) reported that they were able to implement most of the changes. Reasons for these challenges included difficulties in following a healthy diet, incorporating exercise and maintaining motivation, in addition to the cost of managing diabetes ( Figure 2 ). Other barriers patients identified as important were costs associated with drugs and diabetes supplies (whether patients had insurance) and the ability to access a specialist physician in a timely fashion (Figure 3 ). 
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Provider and health system barriers
Feedback from the provider focus group showed that providers felt sufficient clinical information was available to guide care for people with diabetes, but they noted frustration over conflicting clinical practice guidelines. The focus group also described barriers related to a lack of communication across specialties and a lack of information about effective interprofessional collaboration. The focus group suggested that a lack of time to spend with patients was an important barrier, and that sufficient resources and access to allied health care providers (e.g., pharmacists, nurses) could alleviate this concern. These concerns were affirmed by workshop participants (Table 2) . Several structural or system-level barriers were identified, 
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reflecting concerns from patients and providers. Workshop participants believed inadequate numbers of available providers, who in turn may lack an adequate breadth of scope in their roles, and a lack of coordination, navigation through explicit standards and clear delineation of roles and responsibilities within the system were important barriers to optimal outcomes (Table 2) .
Proposed interventions
Several evidence-based interventions were discussed to address identified barriers (Table 3 ). Workshop participants suggested that improving adherence to drugs and supplies could be facilitated by lowering copayments or providing reimbursement for drugs where none is available. 19 There was discussion about the role that pharmacists might play in improving drug use through payment to pharmacists for developing comprehensive care plans based on evidence of improved quality of primary care.
Participants also noted that the need for improved navigation and timely access could be addressed by implementing a system of case management, possibly combined with facili- 
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tated relay (where patients are prompted to relay information to their physician with the goal of facilitating a change in treatment). 11 Because all laboratory results relevant to diabetes management are available electronically, patients (specifically those at high-risk of complications) could be identified and referred to an appropriate resource, and subsequently tracked to assess any improvement in their condition. This idea was felt to be particularly feasible in primary care networks that could implement standard system-wide approaches and care pathways.
Workshop participants emphasized the importance of considering heterogeneity of response and cost-effectiveness of quality improvement strategies -that is, looking beyond average measures of effectiveness. Although patient-mediated interventions (e.g., self-management) appeared moderately effective across all subtypes of patients, larger effects have been observed for team changes and case management when baseline acetylated hemoglobin levels were higher than 8% and systolic blood pressure was greater than 140 mm Hg.
11
Because case management and team changes are more expensive interventions, workshop participants noted that they should be tailored to patients at higher risk of complications, whereas patient-mediated (less expensive) interventions (e.g., patient education, patient reminders, self-management) might be appropriate for wider implementation.
Interpretation
In preparation for the workshop, we noted substantial variation in the care and outcomes of patients with diabetes, summarized the effectiveness of quality improvement initiatives and identified several important patient-, provider-and system-level barriers to optimal care and outcomes for patients in Alberta. We identified cost-related barriers in addition to issues in navigating the health system. Our discussion identified several feasible, evidence-based initiatives that might improve care and outcomes for patients with diabetes, including enabling care by allied health care providers, such as pharmacists, and creating clear care maps to ensure providers and patients understand how to navigate the programs and services offered. One of the interventions identified has already been implemented across the province (the provision of a reimbursement code for pharmacists to provide comprehensive care for patients with chronic diseases), and one has been announced but has not yet been implemented (universal drug insurance for Alberta residents) ( Table 3 ). Given the timing of these policies, it is uncertain whether the workshop had an effect on their development and implementation, but there is clearly mutual interest in their rigorous evaluation. Noting that the current lack of clear standards and pathways is perceived as creating barriers both for providers and for patients, A previous systematic review suggested that stronger and more effective coordination of primary care activities requires reforms in governance and funding, and that more comprehensive reforms lead to better health outcomes and higher patient satisfaction. 22 This finding is also apparent in substantive evidence that aligned incentives and collaboration of researchers and policy-makers are required for effective implementation and uptake of quality improvement initiatives. 23 With the introduction of strategic clinical networks in Alberta, there is an opportunity to develop evidence-based initiatives that can be implemented, monitored, measured and sustained.
Current evidence supporting the effectiveness of largescale quality improvement collaborations is limited. 24 The concept of strategic clinical networks in Alberta is similar to that of managed clinical networks in the United Kingdom 25 and the newly introduced National Health Service Commissioning Board Strategic Clinical Networks, 9 where coordination across existing health service and disciplinary boundaries created historical barriers to the effective implementation of national guidelines and quality of care. Strategic and managed clinical networks emphasize interdisciplinary links to improve the quality of patient care, and combine fiscal and human resource responsibilities and clinical, research and development expertise under a single accountable structure. An independent evaluation of a managed clinical network in Scotland suggested improvements in processes and outcomes for patients with diabetes after its implementation. 26 The evaluation also suggested that the lack of patient and managerial involvement during the network's formative years was problematic, and a key to its success was effective engagement across specialties. 26 
Limitations
Given our short timelines before the workshop, we relied on a brief survey that included some questions that had not undergone formal validation. In addition, our sample of patients and providers was small, and all participants were from an urban setting. These factors limit the generalizability of our findings. Although it is possible that a more thorough investigation of patient and provider opinions may identify other important barriers and facilitators, time and resource limitations dictated a pragmatic approach. As part of the 2011 Canadian Community Health Survey, additional work in this area will be informed by a more comprehensive and larger survey to evaluate economic barriers to care, insurance status and other patient-, provider-and system-level barriers to care in nearly 2000 people with chronic ilnesses. 16 We proposed standards for care pathways and quality improvement initiatives when no formal mechanism for coordinating such initiatives across primary care networks currently exists. Although we hope that strategic clinical networks can help to achieve these objectives, a lack of high-level coordination may introduce diseconomies of scale and increase the risk that scarce health resources will be used less efficiently as multiple stakeholders involved in diabetes care implement different programs with different approaches that target inconsistent standards. Formal implementation and evaluation of strategic initiatives are still required to complete the knowledge-to-action cycle.
Conclusion
We identified important barriers to achieving optimal outcomes in patients with diabetes that may be overcome using evidence-based quality improvement interventions. Our experience suggests that the Canadian Institutes of Health Research knowledge-to-action cycle, coupled with necessary considerations for health care change, can be successfully applied to developing priorities for quality improvement collaborations for diabetes care and, potentially, to improve the management of other chronic diseases.
